Induction of MnSOD gene by arachidonic acid is mediated by reactive oxygen species and p38 MAPK signaling pathway in human HepG2 hepatoma cells.
Metabolism of arachidonic acid (AA) is known to induce in different cell types an oxidative stress via the production of reactive oxygen species. As these latter may be scavenged by antioxidant enzymes as manganese and copper/zinc-dependent superoxide dismutase (MnSOD and Cu/ZnSOD, respectively), we investigated the effects of AA on their expression in human HepG2 hepatoma cells. RT-PCR and Western blot data revealed that AA induced an increase in the MnSOD, but not Cu/ZnSOD, expression at the mRNA and protein levels, respectively. This induction was also marked by an increase in MnSOD activity. The AA-induced MnSOD expression required de novo transcription as demonstrated by cotreatment of HepG2 cells with AA and actinomycin D. The fact that MnSOD expression was not induced when HepG2 cells were cultured with 5,8,11,14-eicosatetraynoic acid (ETYA), a nonmetabolizable analog of AA, or with different inhibitors of the AA metabolism pathways suggested that the metabolism of AA was required. Further investigations into the mechanisms by which AA induced MnSOD expression showed that superoxide anions released from AA metabolism act as second messengers via a signal-controlling pathway involving protein kinase C and p38 mitogen activated protein kinase (MAPK). These results define a novel role of p38 MAPK dependent-pathway in the regulation of MnSOD gene.